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Improving Educational Attainment Is  
One of the Most Pressing Issues of Our Time 
Higher Education Is Increasingly Important  
To Individual AND Societal Well-Being 
Salaries Increase with Educational Attainment 
Source: Carnevale, A., Smith, N., & Strohl, J. (2010). Help wanted. 
Washington, DC: Georgetown Center for Workforce and the Economy. 	

Available Jobs Increasingly  
Require Higher Education 
 
 
Source: Carnevale, A., Smith, N., & Strohl, J. (2010). Help wanted. 
Washington, DC: Georgetown Center for Workforce and the Economy. 	

Increases in Educational Attainment 
Have Slowed 
Source:  College Board (2013). Education Pays, Figure 2.8A	

The U.S. Has Fallen Behind In  
Educational Attainment 
Percentage of Adults Ages 25-34 and 45-54 with at Least  
A Bachelor’s-Type Postsecondary degree, 2007 
Source:  College Board (2010). Education Pays, Figure 2.11.	

Attention Only to the Average  
Masks Differences Across Groups 
College Enrollment Rates  
Increase with Family Income 
Source:  Baum, S., Ma, J., & Payea, K. (2013). Education Pays. Washington, DC: College Board.	

For Those who Enroll:  
Degree Completion Rates Increase  
With Family Income 
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Source:  Baum, S., Ma, J., & Payea, K. (2013). Education Pays. Washington, DC: College Board.	

Outcomes by Family Income Five Years After First Enrolling, 2003-04	

College Enrollment Rates Vary  
Based on Race/Ethnicity 
Source:  Baum, S., Ma, J., & Payea, K. (2013). Education Pays. Washington, DC: College Board.	

Educational Attainment Varies by  
Race/Ethnicity and Gender 
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Source:  National Center for Education Statistics (2013). Digest of Education Statistics 2012. 	

Washington, DC: Author.	

Racial/Ethnic Diversity of the  
U.S. Population Is Increasing   
  
Source: WICHE (2012). Knocking on the college door.  Boulder, CO: Author.	
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Costs of Attendance Have Been  
Growing Considerably 
Source: College Board (2013). Trends in College Pricing 2013.    
Growth in Costs Consistently 
Exceeds Inflation  
Source: College Board (2013). Trends in College Pricing 2013.    
Increasing Use of Loans  
To Pay College Costs  
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Source: National Center for Education Statistics (2011). Trends in student financing of undergraduate 
education: Selected years.  Washington, DC: Author. 	

Recent Technological Innovation  
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Acknowledgements 
•  Research team 
–  Laura Perna, Alan Ruby, Robert Boruch, Nicole Wang, 
Janie Scull, Chad Evans, Seher Ahmad 
•  Funding 
–  MOOC Research Initiative funded by the Gates 
Foundation through Athabasca University. 
–  Institute of Education Sciences, U.S. Department of 
Education, through Grant #R305B90015 to the 
University of Pennsylvania  
–  Quantitative Methods Division of Penn GSE  
 
The opinions expressed are those of the authors and do not 
represent the views of the funders.  
 
Our Study: 16 Penn Coursera Courses  
Offered Between June 2012 and July 2013 
Course Structure:  Course Length 
# Weeks # Courses Course Name 
6 3 -Cardiac Arrest 
 -Gamification 
-Networked life  
7 2 -Rationing Scarce Medical Resources 
-Listening to World Music 
8 3 -Health Policy and Affordable Care Act  
-Vaccines 
-Design: Creation of Artifacts in Society 
9 2 -Principles of Microeconomics  
-Introduction to Operations Management  
10 3 -Modern and Contemporary American Poetry 
-Fundamental of Pharmacology  
-Greek and Roman Mythology 
12 1 -Pay Attention!! ADHD Through the Lifespan 
13 1 -Calculus: Single Variable  
14 1 -Experimental Genome Science 
Instructional Approach:  
Video Length & Chunking 
1 – 3 / Week 4 – 6 / Week 7+ / Week 
< 40 
Minutes 
(5) 
-Pharmacology 
-Health Policy  
-ADHD 
-Rationing Resources 
-Vaccines 
40 – 60 
Minutes 
(1) 
-Cardiac Arrest 
(2) 
-Genome Science 
-World Music 
(2) 
-Design  
-Gamification 
60+ 
Minutes (2) 
-Calculus 
-Networked Life 
 
(4) 
-Mythology 
-Operations 
Management 
-Modern Poetry 
-Microeconomics 
Use of Peer Assessment 
Peer 
Assessment 
# 
Courses 
Course Name 
Yes 8 -Design 
-Gamification 
-Health Policy & Affordable Care 
-Greek & Roman Mythology 
-Principles of Microeconomics 
-Rationing & Allocating Scarce Resources 
-Listening to World Music 
No 8 -Pay Attention! ADHD through Lifespan 
-Cardiac Arrest 
-Calculus: Single Variable 
-Experimental Genome Science 
-Operations Management 
-Networked Life 
-Fundamentals of Pharmacology 
-Vaccines 
Use of Live Chat 
Live Chat # Courses Course Name 
Yes 2 -Modern and Contemporary American Poetry 
-Principles of Microeconomics 
No 14 -Pay attention! ADHD through Lifespan 
-Cardiac Arrest 
-Calculus: Single Variable 
-Design 
-Gamification 
-Expermental Genome Science 
-Health Policy & Affordable Care 
-Greek and Roman Mythology 
-Networked Life 
-Introduction to Operations Management 
-Fundamentals of Pharmacology 
-Rationing and Allocating Scarce Resources 
-Listening to World Music 
-Vaccines 
Use of Teaching Assistants 
Course Name # Teaching Assistants 
-­‐Cardiac	  Arrest	   1	  
-­‐Experimental	  Genome	  Science	   2	  
-­‐Introduc:on	  to	  Opera:ons	  Management	  	   2	  
-­‐Pay	  A@en:on!!	  ADHD	  Through	  the	  Lifespan	   2	  
-­‐Vaccines	   2	  
-­‐Fundamentals	  of	  Pharmacology	  	   3	  
-­‐Listening	  to	  World	  Music	   3	  
-­‐Ra:oning	  and	  Alloca:ng	  Scarce	  Medical	  Resources	   3	  
-­‐Design:	  Crea:on	  of	  Ar:facts	  in	  Society	   4	  
-­‐Health	  Policy	  and	  Aﬀordable	  Care	  Act	  	   4	  
-­‐Networked	  life	  	   4	  
-­‐Greek	  and	  Roman	  Mythology	   5	  
-­‐Modern	  and	  Contemporary	  American	  Poetry	   5	  
-­‐Gamiﬁca:on	   6	  
-­‐Principles	  of	  Microeconomics	  	   12	  
-­‐Calculus:	  Single	  Variable	  	   13	  
Targeted Students:   
Course Orientation 
Orientation # Courses Course Name 
College-Level  2 -Calculus: Single Variable 
-Principles of Microeconomics 
Occupational 7 -Cardiac Arrest 
-Gamification 
-Networked Life 
-Introduction to Operations Management 
-Fundamentals of Pharmacology 
-Rationing Scarce Medical Resources 
-Vaccines	  
Enrichment 7 -Pay attention!! ADHD through Lifespan 
-Design: Creation of Artifacts in Society 
-Health Policy and Affordable Care Act 
-Experimental Genome Science 
-Modern / Contemporary American Poetry 
-Greek and Roman Mythology 
-Listening to World Music 
Expected Student Workload 
Hours / Week # Courses Course Name 
7 or Fewer 9 -Pay attention!! ADHD through Lifespan 
-Experimental Genome Science 
-Health Policy and Affordable Care Act 
-Modern / Contemporary American Poetry 
-Principles of Microeconomics 
-Networked Life 
-Rationing / Allocating Scarce Resources 
-Listening World Music 
-Vaccines 
More than 7  2 -Calculus: Single Variable 
-Greek and Roman Mythology 
Not specified 5 Cardiac Arrest-Gamification 
-Design: Creation of Artifacts in Society 
-Fundamentals of Pharmacology 
-Introduction to Operations Management  
Conceptual Framework: 
Movement through Conventional Courses 
Apply Enroll Engage 
Learn /
Persist / 
Complete   
0 
20000 
40000 
60000 
80000 
100000 
120000 
Variation in Number of Participants  
by Course 
Users 
Registrants 
Starters 
Active Users 
Persisters 
13% 
10% 
8% 
7% 
6% 
5% 5% 5% 
4% 4% 4% 
3% 
2% 2% 2% 2% 
14% 
11% 
10% 
9% 
8% 
7% 
6% 6% 
5% 5% 
4% 
3% 3% 3% 3% 
2% 
Persistence Rates: 
Percentage Who Last Accessed Course  
Within One Week of Course End 
Percentage of Registrants Percentage of Starters  
12% 
10% 
8% 
7% 
6% 
5% 5% 4% 4% 4% 3% 3% 
2% 2% 
1% 0% 
Percentage of Registrants with  
80% or Higher Final Grade 
Example of Pattern of “Persistence”  
Percent of Registrants  
Who Viewed at Least One Lecture 
68% 
64% 
61% 
58% 57% 57% 
51% 50% 49% 
43% 42% 41% 41% 40% 40% 
36% 
27% 
Number of Quizzes Submitted  
By Lecture 
 -    
 20,000  
 40,000  
 60,000  
 80,000  
 100,000  
 120,000  
 140,000  
Lecture 1 Lecture  2 Lecture 3 Lecture 4 Lecture 5 Lecture 6 
Introduction to Operations Management 
Course 
Persistence by Expected Workload  
Persistence Rates by  
Number of Homework Assignments 
National Affiliation of Users  
(Using Sample of IP Addresses) 
Geolocation of Registrants 
Emerging Conclusions 
Numerous Data Challenges 
Future Research  
Future Research  
Alliance for Higher Education and Democracy 
www.ahead-penn.org 
